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PLATES XLII AND XLIII. 
In the series of studies on the action of certain poisons on the mam- 
malian heart which has been pursued during the last few years in this 
laboratory, that of aconitin has been my share.  Circumstances induce 
me to publish  my results now,  although I  must anticipate somewhat 
the publication  of some of the  physiological facts  upon  which their 
explanation is based. 
The  action  of  aconitin  on  the  mammalian  circulation  has  been 
hitherto  examined only by the  manometric method,  from which no 
accurate deductions as to the real behavior of the heart are possible. 
The  frog's  heart  has  been  observed  repeatedly;  but  its  reaction  to 
aconitin seems to throw but little light on the complex blood-pressure 
tracings, and, in spite of the manifest anxiety of many of the authors 
to bring them into accord, there is every evidence that as great diverg- 
ence  exists  in  the  behavior  of  the  amphibian  and  the  mammalian 
hear~ under aconitin as  under  the  members of the  digitalis  series.* 
There  are,  undoubtedly,  broad,  general  resemblances  between  the 
reaction of the two organs, but the more closely the subject is inves- 
tigated the greater reserve seems necessary in drawing conclusions as 
to the behavior of the one from that of the other. 
BShm,  t  working with  frogs' hearts,  observed, immediately after the 
injection of the  drug,  slight  quickening of the  heart's  rhythm,  which 
was  soon  followed  by  slowing.  In  a  few  minutes  the  heart  became 
irregular and finally stopped in  diastole.  The ventricle ceased to  con- 
tract before the auricle, which continued to make rhythmical movements 
* Cushny.  The Journal  of Experimental Medicine,  it,  233-299. 
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for some time afterwards.  BShm ascribed the slowing to stimulation of 
the  inhibitory  nervous  mechanism  of  the  heart.  But  he  holds  that 
towards the end the vagus loses  all  control  over the  heart  movements, 
and the irregularity and final standstill are therefore due to direct action 
on the heart muscle. 
Schroff* described similar phenomena in the mammalian heart.  He 
observed  slight  quickening,  soon  followed  by  slowing,  and  finally  a 
doubling of the beat,  which eventually became very irregular  and very 
weak, in consequence of which the blood pressure gradually fell to zero. 
Achscharumow t  observed  the  same  phenomena  as  Schroff,  and 
ascribed the slowing to stimulation of the vagus centres in the medulla 
oblongata.  He  demonstrated  that  after  section  of  the  vagi  and  the 
administration of atropin no slowing folIowed the injection of aconitin. 
Wartmann,$ in quite an extended study of the action of aconitin on 
the mammalian heart, observed that it was generally slightly quickened 
at first, but that this acceleration was soon followed by gradual slowing 
of the heart's rhythm, together with a  corresponding fall in the blood 
pressure.  In  the  blood-pressure  curves  the  descending  lines,  which 
correspond  to  the  diastole  of  the  heart,  often  sank  much  below  the 
average.  Immediately  after  such  a  sinking,  which  corresponded  to~ 
a  momentary diastolic standstill of the  heart,  the blood-pressure  curve 
again  returned  to  its  former  level;  but  after  several  regular  beats 
it  fell  again  as  before.  These  symptoms  gradually  increased,  the 
sinkings of the curve becoming more frequent and deeper, and the pulse 
slower,  often  falling  to  one-third  of  its  original  rate.  Finally  the 
diastolic stoppages of the heart were followed by periodic quickening of 
its rate, during one of which the heart was liable to stop in diastole.  In 
other  experiments  these  periods  of  quickening  gradually  became  more 
frequent and longer, finally supplanting the periods of slowing, when the 
heart soon stopped in diastole.  Such action he alleged can be caused by 
short,  often-repeated  stimulations of the vagus;  but,  as  the  same. phe- 
nomena appeared after section of the vagi or after the administration of 
atropin, or both, he ascribed them to a direct action on the heart muscle. 
Giulini,§ Rosendahl,]] Leonides¶ and others have confirmed the obser- 
* Schroff.  Einiges fiber Aconitum in pharmakognostischer, toxikologischer 
und pharmakologischer tIinsicht.  Prager Viertel]ahresschri#,  xlii, 129-184. 
t Archiv fi~r Anatomie and Physiologie,  Jahrg. 1866. 
$ Studien fiber Aconit und Aeonitin.  Inaug. Dissert., Wiirzburg, 1883. 
§ Inaug. Dissert.  :Nfirnberg, 1876. 
II Arbeiten  des  Pharmakologischen Instituts  zu  Dorpat.  Kobert,  xi-xii, 
1-118. 
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rations of Wartmann, but do not seem to have thrown any further light. 
on the reaction of the heart to aconitia. 
In my work I  made use of the modified myocardiograph employed 
by  Cushny in  his  work  on  the digitalis series  and  described in  our 
paper on electric stimulation of the heart.  In some cases the  blood 
pressure  was  recorded  by  the  ordinary mercury  manometer.  Dogs 
were used in all cases, cats and rabbits  having proved unsatisfactory. 
The  animals  were  ansesthetized  by  administering  morphia  (0.3 
gramme)  and  acetone-chloroform (2  grammes).  The  apparatus  was 
generally  applied  to  the  right  auricle  and  the  right  ventricle,  but 
enough tracings were taken from the left side to show that the effects 
were identical.  Aconitin  (Boehringer und  Soehne and  Schuchardt) 
was used, dissolved with the help of a few drops of hydrochloric acid~ 
and was invariably injected into the sapheaous vein. 
In general terms the action of aconitin on  the mammalian heart~ 
as  indicated  by  myocardiographic tracings,  can  be  divided  into  tw(~ 
stages: 
1.  As recorded by most observers and  as  shown in Experiment  I~ 
during the first part of acoaitin poisoning the heart's rhythm is gen- 
erally slowed.  The relaxations of the ventricle are little changed, per- 
haps  a  little increased,  and  the diastolic pauses  are  prolonged.  The 
systolic contractions are weakened.  In the auricle the relaxations are 
little affected, but the diastolic pauses are often much longer than in 
the ventricle.  Its systolic contractions are greatly weakened, and in 
some experiments they are entirely suppressed, the auricle remaining 
in diastole.  In such cases the ventricle assumes a  very slow spontan- 
eous rhythm.  If the drug be administered in small doses, e. g. ~- rag. 
every ilve minutes for fifteen or twenty minutes, the rhythm can be 
reduced to one-half, and in some cases to one-third, of its original rate~ 
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Experiment  I,  Jan.  10.--Myocardiographic  tracing  from  dog's  heart 
(right ventricle).  Sufficient curare was given to allay all muscular move- 
ments.  Vagi tested and found irritable. 
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In this  experiment the diastolic relaxations  were somewhat increased, 
while the  systolic contractions  were decreased.  The rate  of the  heart's 
rhythm was reduced from 17  contractions in  10  seconds to  10,  and the 
blood pressure fell from 92 ram.  of mercury to 40 ram. 
2.  After several small doses, that is, when about ¼ rag.  has entered 
the  circulation,  the heart passes into the  irregular  stage  described by 
Wartmann.  As a general rule irregularity  appears simultaneously in 
the  auricle  and  ventricle  as  alternate  large  and  small  contractions 
(Plate  XLII,  Fig.  1).  The  contractions  may not  only vary in  size, 
but  the  interval  elapsing  between them  may  also  differ,  the  smaller 
contractions  following closely on the larger  and  being followed by a 
pause  of  some  length.  In  the  auricle  the  relaxation  i's  complete 
before  the  larger  contraction  and  is  ahnost  complete  before  the 
smaller,  while in the ventricle  the  relaxations  between the large  and 
small  contractions  may be exceedingly small.  In  the  blood-pressure 
tracings,  however,  the  smaller  contractions  may  cause  only  a  very 
slight  undulation,  so  that  the  heart's  rhythm  may  seem  to  be  only 
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cause a great wave in the manometric curve,  but the average pressure 
at this time is considerably lower than in the previous stage.  Occa- 
sionally the ventricle may seem to undergo only a somewhat prolonged 
contraction  and  to  offer  no  renewed  systole  corresponding  to  the 
smaller auricular  one, so that  the ventricular rhythm may appear  to 
be  only half  as  rapid  as  the  auricular.  Examined  more  closely,  it 
is  seen  that  at  the  beginning  of the  ventricular  relaxation  its  con- 
traction is renewed by the extra  impulse from the auricle  striking it 
at that point, so that the arhythmia is only apparent. 
During  this  phase  of  alternate  large  and  small  contractions  the 
rhythm of the heart  is practically the same as in the first stage;  but 
somewhat later  a  very rapid rhythm sets in and  the  contractions all 
assume  the  character  of  the  smaller  contractions  already  described 
(Plate XLII,  Fig.  1).  In  the auricle the relaxations  are fairly  per- 
fect, but the contractions may not reach half-way.to the line of systole 
of the normal heart.  In the ventricle the maximum shortening may 
be almost equal to that of the normal heart, but the muscle does not 
relax fully, so that while both auricle and ventricle beat rapidly and 
regularly,  the former departs  but little  from the normal position of 
diastole, the latter from that of systole.  This may continue for some 
time,  as  was  the  case  in  the  experiment  from  which  Fig.  1  (Plate 
XLII) was taken.  Frequently the auricle and ventricle tracings show 
alternately simultaneous periods of quickening and slowing.  During 
the periods of rapid rhythm, which generally continue for from five to 
ten  beats,  the  beats  assume  the rhythm  of  the  smaller  contractions 
already described, but differ from those seen in Fig.  1 in tile greater 
amplitude of their excursions in both directions.  In fact the relaxa- 
tion and  contraction of both  auricle  and  ventricle may be  little  less 
complete than  in  their  normal  condition.  Following  this  the  heart 
gives  several  slow  contractions,  relaxing  to  its  full  extent  and  con- 
tracting to the line of its normal systole (Plate XLII, Fig. 2). 
The  duration  of these alternate  rhythms varies  considerably, each 
sometimes lasting  only for  four  or  five  contractions,  while  at  other 
times  several  seconds,  sometimes  several  minutes,  of  rapid  contrac- 
tions may be followed by a  short period of slower rhythm.  :Not in- 
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frequently  during  these  rapid  periods  both  auricle  and  ventricle 
undergo periodic variations in the extent of systole and diastole resem- 
bling those seen in hearts under the influence of digitalis.  Thus the 
auricle may contract generally from a  position of incomplete relaxa- 
tion, but every four or five beats a fuller diastole occurs. 
In  the  second  stage  every  contraction  of  the  ventricle,  hitherto 
described, has been preceded by one of the auricle,  and the auriculo- 
ventrieular rhythm has remained unaltered,  the interval between the 
contractions of the two parts  being  of normal length.  Often,  how- 
ever, another form of irregularity sets in either immediately after the 
first stage or during one of the periods of slower contraction already 
described in the second stage.  Here an occasional contraction of the 
ventricle occurs without any corresponding auricular contraction, and 
another alternate  series may be  formed, the larger  systoles of which 
correspond to  the  auricular  contractions,  while  the  smaller  ones  are 
apparently  of  independent  origin  (Plate  XLII,  Fig.  5).  These 
idioventricular contractions, as a  general rule,  appear  as  short,  quick 
systoles, originating about midway in the ventrieular relaxation;  but 
their point of orion is very variable.  Later, the distinction between 
the  alternate  beats  of the ventricle  may be  lost  and the  larger  ones 
assume the character  of the idioventrieular contractions,  and a  fairly 
rapid rhythm almost double the rhythm of the larger systoles sets in 
(Plate  XLII,  Fig.  4).  The  auricle  may  continue  beating  in  its 
former rhythm as in Fig.  5,  or it may assume the rapid rhythm of 
the ventricle; or, again, it may cease to contract altogether, as in Fig. 
6  (Plate  XLII).  The  ventricle,  after  continuing for  some time in 
its rapid rhythm, may suddenly return to a slow rhythm, with more 
complete contractions and relaxations  (Plate  XLIII,  Fig.  1).  5fore 
frequently, however, the rapid rhythm is interrupted  at intervals  by 
a complete relaxation and a long diastolic pause (Plate XLII, Fig. 3). 
Kere again the condition of the auricle is variable,  but in both  cases 
it is generally weak and irregular.  Again,  the auricle  and ventricle 
may assume independent rhythms,  the  ventricle beating  slowly  and 
fairly regularly, while the auricle takes on a  more rapid  rhythm and 
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After these forms have persisted for some time a gradual dilatation 
of the ventricle occurs, its contractions becoming extremely irregular, 
both in force and in form, while the rhythm continues to accelerate, 
Eventually it  passes  into delirium cordis and  remains quivoring for 
some time in a condition of the ntis)st distension.  The auricle may 
have passed into  delirium previously, and this  is  probably  the most 
common condition.  On the other hand the ventricle may pass into 
delirium during a  period of slow,  regular auricular  rhythm,  and  in 
this case the latter may persist for some time afterwards.  Again, if 
immediately before the failure of the ventricle, both have been con- 
tracting equally rapidly and strongly, the auricle may continue to con- 
tract afterwards,  but at  a  much slower rate.  After th0  delirium of 
the ventricle the auricle can generally be restored to regular contrac, 
tions by cutting into one of the great veins and allowing it  to free 
itself of its contents. 
During the second stage the blood pressure varies,  corresponding 
to the different states of the heart.  When the heart was contracting 
as represented in Plate XLII,  Fig.  1,  the blood pressure was neces- 
sarily very low, owing to the slow rhythm of the larger contractions, 
the  smaller  contractions  expelling very  little  blood  into  the  aorta: 
Here  the  curves were characterized  by  alternating great  and  small 
oscillations.  Sometimes the  small  systoles were  not  visible  in  the 
pulse wave, the pulse only indicating half of the heart's contracti6ns. 
The blood pressure continued low, even after the heart had assumed 
the rapid rhythm shown later in the same tracing, owing to the incom- 
pleteness of the  contractions and  the  small  output.  But when the 
heart assumed a  periodic rhythm, as shown in  Plate  XLII,  Fig.  2, 
the pressure rose during the periods of quickening and fell during the 
slow periods.  Again,  when it  was  beating  as  represented in  Plate 
XLII,  Fig.  3,  the  curves  were  characterized  by  marked  falls  and 
momentary standstills corresponding to the diastolic pauses seen in the 
tracing.  This accounts for the phenomena described by Wartmann. 
During the latter part of aconitin poisoning, when the ventricle was 
generally beating rapidly and graduMly dilating,  the blood pressure 
continued high, but when the dilatation became so great as to permit 
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produced when the 
result seems to  be 
medulla ob]ongata, 
action. 
These two stages invariably occur in the dog's heart poisoned with 
aconitin.  The duration of each varies with the quantity administered. 
The slowing in the first stage increased with the quantity of the drug 
injected,  but  when  about  ¼ milligramme  was  injected  at  once  the 
stage  was  extremely short,  the  irregular  rhythm  setting  in  almost 
immediately.  The duration of the second stage was extremely vari- 
able, delirium occm~ring a few minutes after the first signs of irregu- 
larity in some cases, while in others almost every form of irregularity 
was seen during  30  to  40  minutes.  The  most uniform results were 
got in experiments in which ~  milligramme was injected every ten 
or fifteen minutes.  But even with the greatest caution in the adminis- 
tration of the drug it is extremely difficult or impossible to anticipate 
what  form  of irregularity may result.  The  slowing of  the  cardiac 
rhythm  during  the  first  stage  is  undoubtedly  due  to  inhibition,  as 
earlier authors have stated,  for it is  entirely removed by  atropin in 
sufficient quantities to paralyze the vagus.  After section of the vagi 
in the neck I  have observed a  slight slowing,  which would indicate 
that the peripheral inhibitory mechanism was involved in the result. 
This slowing of the rhythm was exceedingly small compared with that 
nerves were intact, so that the chief factor in the 
the  stimulation  of  the  inhibitory  centres in  the 
although this is probably reinforced by peripheral 
After  the  paralysis  of  the  inhibitory  mechanism by  atropin  the 
first  effects  produced  by  aconitin  were  irregularities  corresponding 
to those described in the second stage.  The action of aconitin in the 
first  or therapeutic stage would,  therefore,  seem due  entirely to  its 
stimulating action on the inhibitory mechanism of the heart.  It does 
not possess  any action whatever on the  heart muscle at  first.  This 
was confirmed by experiments in which the vagi were divided during 
the slowing when the contractions resumed their normal form and rate. 
It may be stated here that the peripheral inhibitory mechanism is 
not paralyzed by aconitin during the irregular stage,  as  is  generally 
stated.  On  stimulation  of  the  vagus  during  the  latest  phases  of 
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the  form  of  the  contractions,  although  no  diminution  in  the  rate 
occurred. 
The irregularities  of the second stage present many points of simi- 
larity  to  those  described  by  Cushny*  during  the  second  stage  of 
digitalis  action,  but  are  on  the  whole  more  easy  to  interpret.  I 
have,  therefore,  adopted  his  explanatio=  that  they  are  due  to  the 
interference of two rhythms in the heart muscle, and shall attempt to, 
explain them on this basis.  We have succeeded in imitating many of 
the forms by electric stimulation of the different divisions of the heart 
(compare  Cushny  and  ~atthewst),  Thus  in  Plate  XLII,  Fig.  1, 
the movements of both auricle and ventricle correspond to those pro- 
duced  by  an  electric  shock  applied  to  the  former  just  before  the 
natural contraction would occur (compare Plate XLIII, Fig. 3).  The 
smaller  contractiQus  in  this  case  would be  produced by  the  electric 
shocks, the larger  ones by the  natural  impulse descending from the 
vend cava.  The same effects would be produced by an electric shock 
reaching the ventricle soon after the spontaneous contraction, but the 
shock would have to be a very much stronger one.  If the irritability 
of the auricle were much increased it may be assumed that it would 
also  give  rise  to  a  contraction,  and  this  contraction  would  be  most 
liable to occur at the moment when the irritability reaches its highest 
point, that is, just before the spontaneous contraction.  I  think, there- 
fore, that we are justified in considering the irregularities of the begin- 
ning  of  Fig.  1  (Plate  XLII)  as  due  to  an  increased  irritability  of 
the auricle.  At first this irritability is exhausted by the effort of con- 
traction, and the auricle, therefore, remains quiescent until the natural 
venous stimulus arrives, so that we have an alternation of venous and 
idioauricular  impulses  reaching  the  auricle  and  causing  alternately 
short  intervals  and  weak  contractions,  and  longer  intervals  with 
stronger contractions.  Later,  however,  as  shown also in Fig.  1,  the 
auricular irritability increases still further, so that the rhythm becomes 
wholly idioauricular.  As I  have stated,  the same results may be got 
in some hearts from electric stimulation of the ventricle, but it seems 
* Loc.  cir. 
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unlikely  that  an  idioventricular  contraction  should  commence at  a 
point where the muscular irritability is exceedingly low, rather than 
where  it  reaches  its  highest  development--just  before  the  natural 
contraction. 
The ventricular origin of the smaller contractions of Fig.  I  would 
involve,  therefore,  a  sudden increase in  the  irritability  at  the  com- 
mencement of  the  relaxation,  while  the  explanation  I  have  given 
requires only a slight increase in the natural irritability of the auricle 
without  any such  disturbance.  Each  contraction  of  the  auricle  is, 
of course, propagated to the ventricle and sets up a contraction there. 
The rapid rhythm of the heart due to  this  idioauricular contraction 
occasionally disappears and a slow rhythm takes its place (Plate XLIII, 
Fig. 1).  This would seem to be due to a return of the venous rhythm. 
The  abnormal irritability of the auricle may be  exhausted from the 
rapid rhythm and for a time may be insufficient to maintain a rhythm 
of  its  own,  and  the  heart  therefore  takes  up  again  the  orcTinary 
sequence  in  its  contraction  derived  from  the  vena  cava.  After  a 
time the irritability recovers enough to institute a new series of rapid 
contractions.  During this alternating series of rapid contractions the 
excursions are much larger, however, than when they first commenced, 
and for this increase in the energy of the cardiac muscle I  am unable 
at present to offer any explanation.  Another explanation of the alter- 
nation of idioauricular and venous impulses would be  a  variation of 
the inhibitory activity, but these occur also  after atropin, so that this 
explanation is excluded. 
In another type a similar action is manifested, but here the increase 
in  the irritability  occurs in  the ventricle,  not  in  the  auricle.  The 
former, therefore, contracts doubly from its  own impulses and  from 
those  received from  the  auricle,  and  the same  alternations  of small 
and large contractions occur. 
Eventually the irritability becomes great enough to supply regular 
impulses and the ventricle beats regularly and rapidly, the excretions 
increasing in size as in the auricle.  The effects on the auricle of the 
independent ventricular rhythm vary according to  the  conditions of 
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tricular impulses,  the two divisions may remain beating at altogether 
different rates  the  ventricle in  its  own,  the  auricle in  the  venous 
rhythm.  If the connection be permeable, the auricle may assume the 
ventricular rhythm, and the heart rhythm is then completely reversed. 
On~ the other hand the auricle may suddenly pass into standstill and 
delirium.  This  occurs  also  during  electric stimulation  of  the heart 
when, after an independent ventricular rhythm has been elicited, the 
auricle or venous sinus is stimulated, and seems to be due to the ira- 
pulses reaching the auricle from each side.  In aconitin poisoning it 
may be due to the auricle receiving impMses from the ventricle and 
also  originating spontaneous  contractions.  As  has  been  stated,  the 
idioaurieular contractions are, however, intermittent, and the auricular 
delirium therefore often alternates with periods of fairly strong con- 
tractions. 
Another form is  occasionally seen in which the  auricular rhythm 
is irregular--two or three contractions of a  slow rate being followed 
by one or more of the rapid ventricular rhythm.  This  would seem 
to be due to a partial block between the auricle and ventricle, one or 
two  impulses  passing  through it  and  exhausting  its  conductivity so 
that the following contractions are caused by descending" impulses and 
are therefore of slower rhythm. 
Tracings, such as are represented in Plate XLII,  Fig.  3,  in which 
the rapid ventricular movements alternate with long diastolic pauses, 
are probably to be explained by variations in the irritability, which is 
at one time sufficient to cause idioventricular rhythm, while at another 
the ventricle has to fall back on the slow venous movements.  Another 
probable explanation is that the ventricle, owing to its rapid rhythm, 
soon exhausts itself,  and to compensate for this  rapid  expenditure of 
energy it gives, after every third or fourth beat, a long diastolic pause 
(" compensatory pause "). 
The final delirium of the ventricle is also due to the ever increasing 
irritability of the muscle, and completes the parallel between the effects 
of aconitin and of electric stimulation.  The ventricle may pass into 
this  condition gradually, so  that  it  really is  impossible to  draw any 
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lary  contractions.  The  am~cle  often  recovers  from  delirium,  but  I 
have never seen complete recovery of the ventricle from this condition, 
although  occasionally a few rapid movements exactly similar to those 
occurring  before  delirium  were  often  observed  after  it  had  lasted 
several seconds. 
During  the  final  stage  the  blood  pressure  is  low  and  irregular. 
When  the  ventricle  momentarily  recovers  from  a  condition  almost 
resembling delirium it rises, only to fall again when the fibrillary con- 
tractions  return.  This  rising  and  falling  may  continue  for  some 
seconds, but when real delirium sets in the pressure falls to zero. 
The form of irregularity  produced by aconitin  in the second stage 
seems to depend upon whether it increases the irritability of the auricle 
or that  of the ventricle to the greater extent,  and upon the resistance 
offered to the passage of impulses between the auricle and the ventricle. 
It is possible that when the inhibitory apparatus is intact both of these 
factors may be influenced by the  stimulation  of the  vagus  centre  in 
the medulla, but even after atropin the same varieties may be observed 
in  the  irregularities  elicited.  That  the  resistance  to  the  passage  of 
impulses may vary in different hearts is generally recognized,  and we 
have observed repeatedly a  complete block in the  auriculo-ventricu]ar 
connection as far as the passage backward of ventricular impulses was 
concerned. 
CONCLUSIONS. 
The action of aeonitin on the dog's heart, therefore, seems to consist 
in: 
1.  A  stimulation  of  the  inhibitory  mechanism,  especially  of  the 
centres in the medulla oblongata. 
2.  _An increase in the irritability  of the muscle of the  auricle  and 
the ventricle, which leads to independent  contractions  of one  or both 
of  these  divisions  and  culminates  in  fibrillary  contractions  in  the 
ventricle. 
The  first of these is the  only effect seen in  the  therapeutic  use of 
the  drug,  and  aconitin  may,  therefore,  be considered to  be indicated 
when it is desirable  to stimulate the  inhibitory  centre  without  acting 
on the heart muscle.  Of course it has a further effect on the circula- S.  A.  ~'Iatthews  605 
tion through the stimulation of the vaso-motor centre, but this would 
appear to be of minor importance. 
DESCRIPTIOI~  ~  OF  PLATES  XLII  AND  XLIII. 
All the tracings in  the  accompanying plates  read  from  left  to  right.  In 
all  figures  representing simultaneous  tracings  from  the  right  auricle  and 
the right ventricle, the upper one belongs to the ventricle, the lower one to 
the auricle.  The lever descends during systole and ascends during  diastole 
in all cases. 
PLATE  XLII. 
Fig.  1  represents  simultaneous  tracings  from  the  right  auricle  and  the 
right ventricle, and shows one of the first forms of irregularity produced by 
the action of aconitin on the heart muscle. 
Fig.  2  represents a  tracing from the  right ventricle and  shows the alter- 
nating slow and rapid rhythm. 
Fig.  3  represents  a  tracing  from  the  right  ventricle,  and  shows a  rapid 
rhythm  alternating  after  every  third  or  fourth  beat  with  a  very  complete 
relaxation and a  prolonged diastolic pause. 
Fig. 4  represents a  tracing from the right ventricle, and  shows a  sudden 
change from alternating idioventricular systoles to  idioventrieular  contrac- 
tions. 
Figs.  5  and  6  represent simultaneous tracings from the right auricle  and 
the right ventricle, and show idioventricnlar systoles alternating with venous 
systoles.  Contrast the condition of the auricle in these two. 
PLATE  XLIII. 
Fig. 1 represents a  sudden change from a  rapid idioventricular rhythm  to 
a  slow seemingly venous rhythm. 
Fig.  2  represents  simultaneous  tracings  from  the  right  auricle  and  the 
right ventricle, and shows the auricle and the ventricle beating in independ- 
ent rhythms. 
Fig.  3  represents  simultaneous  tracings  from  the  right  auricle  and  the 
right ventricle of a  heart in which the auricle was stimulated by an electric 
shock (" break ")  at the point in each of its relaxations marked by the small 
cross  lines  seen  in  the  tracing.  This  tracing  shows  the  effect of  electric 
stimulation of the auricle, not only on the auricle itself but also on the ven- 
tricle, and is intended to show the similarity in the contractions of an auricle 
stimulated  by  electric shocks,  and  one  having  its  irritability  increased  by 
aeonitin, as in Plate XLII, Fig. 1. 
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